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THE UNITED STATES SPECIES OF FIRE ANTS OF THE GENUS 
WLENOPSIS, SUBGENUS SOLENOPSIS WESTWOOD, 

WITH SYNONYMY OF SOLENOPSIS AUREA WHEELER 
(HYMENOPTERA: FORMICIDAE) 

B3y R. Snelling* 

The true fire ants of the g e n u s  Solenopsis, sub- 
genus Solenopsis, rank a m o n g  those ants w h i c h  can be 
justifiably regarded as serious p e s  ts. Much publicity 
has been g i v e n  to the imported fire ant, S. saevissima 
(F. Smith), which is the subject of all-out eradication 
efforts by t h e  United states-~e~artment o f  Agriculture 
and the various s t a t e  governments concerned, Although 
this s?ecies is an especially serious pest, t h e  native 
fire ants may at times be locally just as objectionable, 

In t h e  preparation of this paper, I have d r a w n  
heavily upon t h e  knowledge a n d  materials of many indi- 
viduals. For the loan of specimens so necessary in the 
preparation of the k e y  s, I wish to extend my thanks-to 
Dr. H.E. Evans, Museum of Comparative Zoology at Hamard 
University; P r of. W. S. Creighton, Rockport, Ontario; 
Prof. A, C. C o l e ,  University of Tennessee; and Mr. Ro 
H. Crandall of Altadena, California. I especially wish 
to express my gratitude to Dr. M. R. Smith of the United 
States National Museum, who has read and criticized this 
paper a n d given many helpful suggest ions based. upon his 
wide knowledge of a n t taxonomy. To Mrs. Iris Savage I 
am deeply indebted f o r  preparing figures 5 a n d  6, for 
inking the remainder, and for typing the manuscript for 
publication. Thanks a r e  due also to Mr. H. H, Keifer, 
Program Supervisor, Insect Taxonomy, Bureauof Entomology, 
California Department o f  Agriculture, who h a s  offered 
valuable suggestions duringthepreparation ofthispaper, 

The biologies of the varlous species are basically 
,oimilar. Swarming occurs from May through September, and 
large numbers of winged femalesandmales may be seendur- 
ing this period; they are frequently attracted to lights 
at night. Swarming usually occurs during the evening of 
awarmday, although S. saevissima,broadsense, isrecord- 
ed swarming on sunny-days in early summer (Green, 1952). 
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The queens, a f t e r  mating, shed t h e i r  wings and crawl 
a b o u t  seeking a s u i t a b l e  nes t ing  s i t e .  Most commonly 
chosen s i t e s  a r e  t:.lder ob jec t s  ly ing  on the  ground, s u ch 
a s  boards, b r i cks ,  s tones ,  animal carcasses,  logs, pave- 
ment and concrete walks, They may a t  times nes t  d i r e c t l y  
w i t h i n  the  w a  1 1 s  of buildings. An inc ip ien t  colony may 
inc lude  one o r  more queens, 

If  t h e  colony is i n i t i a t e d  i n  a favorable s i tua t ion ,  
growth is  q u i t e  rapid  a n d  the  a n t s  soon make t h e i r  pres- 
ence known, T h e  a n t s  invade houses and show par t i cu la r  
p a r t i a l i t y  t o  foodswi thh igh  o i l  content; t h e y d o n o t  seem 
t o  be a t t r a c t e d  t o  human foods wi th  a high sugar content, 
but a r e v e r y  fond of t h e  honeydew sec re t ions  of aphids and 
3 c a l e  insec t s ,  They invade s to red  products in  enormous 
numbers, wi th  a preference f o r  cracked o r  ground grains, 
such a s  barley,  corn, maise and r i c e ,  

To poul t rymentheants  a r e  a t h r e a t ,  s ince  they of ten  
a t t a c k  a n d k i l l  hatching o r  newly emerged chicksand turkey 
poul ts .  Laying hens may a t  t imesbe  so annoyed a s  t o  cause 
a r e d u c t i o n i n e g g  production. In f i e l d s  and orchards, the 
f i r e  a n t s  can be espec ia l ly  important s ince  they aggressive- 
l y  tend aphids,  coccids and pseudococcids, t ranspor t  them 
from p l a n t  t o p l a n t  and defend them from p a r a s i t e s  and pre- 
da to r s ,  In add i t ion ,  they i n f e s t  f a l l e n  nu t s  and f r u i t s ,  
s t r i p  t h e  epidermis.from leaves and remove the  bark from 
young f r u i t  trees i n  order  t o  feed uponthe sap flowing from 
the  t i s s u e s  beneath. The presence of the l a rge  mounds in  
f i e l d s  f requent ly  makes t h e  harves t ing  of the  f i e l d  crop 
d i f f i c u l t ,  i f  not impossible (Essig, 1926; Mallis, 1938). 

T h e  minor workers of the  f i r e  a n t s  a r e  very pugnac- 
ious and swarm o u t  i n  ovewhelming numbers when the  nest 
is disturbed.  They run about wi th  the  abdomen ra i sed  and 
v i b r a t i n g ;  when the  in t ruder  is located,  they swarm upon 
him, f a s t en ing  on with t h e i r  mandibles a n d  then applying 
t h e  s t i n g w i t h  cons ide rab lee f fec t ,  Themajorworkers rare-  
l y  s t ing .  The e f f e c t s o f  f i r e  an t  s t i n g s  a r e  v a r i a b l e ,  de- 
pending upon t h e  species  involved, t h e  number of s t ings  
rece ived,  and the  individual  stung. The s t i n g s  of S. aurea 
Wheeler and S. xyloni  McCook a r e  the  l e a s t  p a i n h i ,  while 
t h a t  of - ~ , s a e v i s s i m a  (F,Smith), broad sense, is especia l ly  
bad. 

The i d e n t i f i c a t i o n  of t h e v a r i o u s  f i r e  a n t s  which oc- 
cur  i n  t h e  United S t a t e s  i s n o t  d i f f i c u l t  i f  one is famil iar  



with ant taxonomy and has a large series of specimens in 
his sample, including both major and minor workers, Un- 
fortunately, samples submitted for identificationarefre- 
quently very limited, and may consist of all castes and 
forms, or include only one. Existing keys for the fire 
ants all embody the same shortcomings; they require both 
major and minor workers and none include characters for 
separation of the females and males, In the keys pre- 
sented below Ihaveprepared separate keys formajor work- 
ers,minor workers, femalesandmales, thus making it pos- 
sibleto identify, with a high degreeofprobable correct- 
ness, specimens on the basis of a single caste or sex. 

In the keys given below, each species is identified 
on the basis of several characters rather than a single 
character, This isdonebecause ofthe infraspecific vari- 
ation which a single character may exhibit. By utilizing 
multiple characters, the probabilityofa correct identi- 
fication is greatly increased, 

A KEY TO THE NEARCTIC SPECIES OF SOLENOPSIS, SUBG. 
SOLENOPSIS, THE "FIRE ANTSw 

MAJOR WORKERS 

1, Head large and bilobed; mandibles abruptly curved 
inward, the teeth often largely aborted or absent 
(Fig, 1); rudimentary anterior ocellus frequently 
present; anterior borders of mesopleurae dentate 
or irregular (South Carolina to Florida, west to 
Texas; Central America). , , . . . ,geminata (Fabr,) 
Headof moderate size, only slightly bilobed; man- 
dibles evenly curved, with three or four apical 
teeth (Fig.2); rudimentary anterior ocellus lack- 
ing; anterior borders of mesopleurae smooth, nei- 
ther dentate nor irregular. , . . . . . . . , . . -2  

2, Antenna1 scape failing to attain occipital corner 
by about length of first two funicular segments; 
front of head with only a few widely scattered 
punctures; eyes with no more than 50 facets, sepa- 
ratedfrominsertionofmandiblesbya distance twice 
as great as maximum diameter of eyes; petiole with 
distinct ventral tooth (western Texas to southern 
California, south into Mexico). , , . ,aura Wheeler - 



Antennalscape length variable; front of head with 
numerous distinct punctures; e y e s  with 70 - 80 
facets, separated from insertion of mandibles by 
about 1% times maximum diameter of eyes; petiole 
with or without ventral tooth , . . . . . . . . .  3 

3, Mandibles tridentate, rarely slightlyangulate on 
superior b o r d e r  (Fig. 2); mesoepinotal suture 
broadly rounded below; dorsal f a c e  of epinotum 
distinctly flattened (Fig. 3); petiole usually 
with distinct ventral toothor projection; anten- 
nal scape failing to attain occipital corner by 
about l e n g t h  of first t w o  funicular segments 
(South Carolinatonorthwestern Florida, west to 
California). . . . . . . . . . . . .  xyloni McCook 
Mandibles tridentate on cutting margin, w i t h  a 
distinct tooth o n  superior border; mesoepinotal 
suture V-shaped; dorsal face of epinotum sloping 
posteriorly (as in Fig. 4); antennal scape fail- 
ingto attain occipital corner by less than length 
of f i r s t  funicular segment (North Carolina to 
Florida, west to eastern Texas . . . . . . . . .  . . . . . . . .  .saevissima (F. Smith), broad sense 

MINOR WORKERS 

1. Epinotum laterally carinate (Fig. 5); p e t i o 1 e 
withoutventral toothor lamella; mesopleuraedull, 
roughened or striate; anterior border of meso- . . . . .  pleurae with several small teeth geminata 

Epinotum smooth laterally,not carinate (Fig. 6); 
petiole with or without ventral toothor lamella; 
mesopleurae dull o r  shining; anterior border of 
mesopleurae without teeth . . . . . . . . . . . .  2 

2. Tip of antennalscape surpassingoccipitalcorner; 
petiole without ventral tooth o r  lamella; meso- 
pleurae dull, roughened or striate, densely tes- 
sellate. . . . . . . . . .  .saevi ssima, broad sense 
Tip of antennal scapenotattaining occipitalcor- 
ner; petiole with distinct small ventral tooth, 
lamella frequently present; mesopleurae shining, 
smooth, neither tessellate nor roughened . . . . .  3 



Eyes consistingof about 20 facets;epinotum strong- 
ly slopingtowardapex,,usually without distinctmore 
or less horizontal basalandoblique posterior sur- 
faces (Fig. 7); head, thorax and abdomen concolor- 
ous golden yellow . . . . . . . . . . . . . .  aurea 
Eyes consistingof about 50 facets;epinotumusually 
with distinct m o r e  or less horizontal basal area 
which rounds off to posterior slope (~ig. 8); head 
and t h o r a x  yellow to red, abdomen almost always 
darker . . . . . . , . . . . . . . . . . . . .  xyloni 

Head distinctly broaderthanlong, occipital border 
deeply concave medially; mandibles abruptly curved 
inward; antenna1 scepes ending much before occipi- . . . . . . . . . . . . . . . .  tal corners peminata 

Head slightly broader than long to slightly longer 
than broad; occipitalborderslightly concave medi- 
ally; mandibles evenly curved; antennalscapesend- 
ing near occipital corners or extending beyond . , -2 

2, Posterior two-thirds t o three-fourths of epinotum 
distinctlytransversely striate; antennals.capeend- 
ing slightlybeyondoccipital corner; node of post- 
petioledistinctlytransveraely striate on its post..- . . . . . . . .  erior half; mandibles quadridentate . . . . . . . . . . . . . .  .saevissima, broad sense 
Posterior one-half or less of epinotum with trans- 
verse striae; antennalscape ending slightly before 
occipital corners; nodeof post-petiole with trans- 
verse striae obsolescent or absent; mandibles tri- . . . . . . . . . . . . . . . .  or quadridentate. . 3  

3. Mandibles quadridentate; petiolewithventral tooth 
whi.chhas a distinct lamellaextending caudadtground 
color of abdomen concolorous with that of head and 
thorax,,................. .aurea 

Mandibles tridentate; petiole usually with ventral 
tooth, but lacking lamella; ground color of abdomen I 

much darker than that of head and thorax . , .xyloni : 



1. O c e l l i  l a r g e ,  s e p a r a t e d b y a b o u t  one- th i rd  an  oce l -  
l a r  diameter ;  a s  seen fromabove, c lypeus f l a t ,  n o t  
p r o j e c t i n g  between an t enna l  s o c k e t s  (Fig, 9 ) ;  ven- 
t r a l  c a r i n a  o f  p e t i o l e  n o t  produced i n t o  a  small  
p r o j e c t i o n  a n t e r i o r l y  (Fig. 10). . . . . . .  geminata 

O c e l l i  small ,  s e p a r a t e d b y t w o - t h i r d s  o r  more t i m e s  
an  o c e l l a r  diameter ;  a s  s e e n  from above, c lypeus 
convex, p r o j e c t i n g  forwardbetween an tenna l  socke t s  
(Fig. 11) ;  v e n t r a l  c a r i n a o f p e t i o l e  f r e q u e n t l y w i t h  
a  smal l  p r o j e c t i o n  (Fig. 12). . . . . . . . . . . .  2  

2, G e n a e  roughened, t e s s e l l a t e ,  moderately sh in ing ;  
mesos te rna l  s u t u r e  broad, deeply impressed; h e a d  
tho rax  a n d  abdomen uniformly black;  l egs ,  except  
t a r s a l  segments, black. . . .  saevissirna,  broad sense 

Genae smooth, p ~ l i s h e d ~ w i t h s c a t t e r e d ,  minute pun* 
t u r e s ;  mesosternal  s u t u r e  a  mere t h i n ,  unimpressed 
l i n e ;  a t  l e a s t  s i d e s  of thorax  d i s t i n c t l y  brownish; 
l e g s  d e f i n i t e l y  brownish . . . . . . . . . . . . .  .3  

3. L a t e r a l  a r e a s o f  epinotum tessel la te ,somewhat  sh in-  
ing ;  p e t i o l e  w i t h  a n t e r i o r  t o o t h  v e n t r a l l y ,  from 
which ex tends  cauda l ly  a  d i s t i n c t  t h i n  lamella;  ab- 
domen u s u a l l y  somewhat s l i g h t l y  da rke r  brownish than 
thorax ;  g e n i t a l  capsu le  yellow . . . . . . . . .  .aurea 

L a t e r a l  a r e a s  of epinotum d u l l ,  roughened and stri- 
a t e ;  p e t i o l e  w i t h  a n t e r i o r  v e n t r a l  t o o t h  but  lack-  
i ng  lamel la ;  a b d o m e n  very  dark  brown, appear ing  
b l ack ,  l i t t l e ,  i f  any, d a r k e r t h a n t h o r a c i c  dorsum; 
g e n i t a l  capsu le  grayish-brown . . . . . . . .  .xyloni 

Solenops is  (Solenopsis)  aurea  W. Wheeler 

O f t h e  fou r  Nea rc t i c  f i r e  a n t s ,  t h i s  is t h e  l e a s t  com- 
mon s p e c i e s  s o  f a r  a s  a v a i l a b l z  m a t e r i a l  ind ica tes .  It 
o c c u r s i n a r i d  r eg ions  o f theSou thwes t  from Texas t o s o u t h -  
e r n  C a l i f o r n i a ,  sou th  i n t o  Mexico. Wheeler s epa ra t ed  t h e  
mountain popu la t i ons  a s  t h e s u b s p e c i e s  - -  S. aurea  amblychila 
Wheeler; t hema jo rworke r s  o f t h i s  form a r e  claimed t o  have 
t h e  c l y p e a l  t e e t h  absent .  However, I have examined some 
of t he  m a t e r i a l  ( i nc lud ing  co types)  on which t h e  o r i g i n a l  



description was based and find that the clypeal teeth are 
present. Admittedly, these teeth a r e  somewhat reduced, 
butsucha distinction wouldbemost tenuous. A subspecies 
founded upon such little evidence cannot stand under the 
light of critical examination, In the absence of further 

C 
supportive charactersfor this wsubspeciesw Ihavenohesi- 
tation inplacing S. aurea amblychila Wheeler in the syn- 
onymy of S, aurea-whee ler (new synonym). - -  

This species is closely allied to S. xyloni McCook 
and single individuals may be at times very difficult to 
determine. This is especially true of the minor workers 
and males. An important criterion for recognition of the 
worker phases of S. aurea is the uniformly golden yellow - -  
color of the entire body. In S, xyloni the abdomen, ex- 
cept in occasional minors, is aiways darker than the head 
and thorax which are usually distinctly reddish. 

A l t h o u g h  Cook (1953) records this species from 
Visalia, "mountains near Claremontn and Needles, based 
upon the records published by Wheeler, only the last ap- 
pears to be correct, No material f r o m  the two former 
localities can be found in the Wheeler collection at the 
Museumof Comparative Zoology. There are, however, series 
from these t w o  localities which a r e  now referred to S. 
xyloni (Evans, in 1 itt.) . I have examined the specimens -- 
from Needles a n d  am in agreement with the determination 
made by Wheeler. T h e se;ies consists of minor' workers,. 
females and males. A series of workers (major and minor) 
h a s  been collected by Mr. R. H. Crandall in lower Rubio 
Canyon, San Gabriel Mountains, LosAngelesCounty, Calif- 
ornia, in July, 1960. 

Solenopsis aurea doesnot appear to be conspicuously 
present within its range and very little is known of its 
biology. According t o creighto* (1950), "the nests o f 
aurea . , . are usually built in fully~exposed positions 
in d r y ,  coarse, gravelly soil and without any mound of 
heaped-upmaterial abovethenest,'* This species apparent- 
ly is not economically important, 

Solenopsis (Solenopsis) geminata (Fabricius) 
Fire Ant or Tropical Fire Ant 

Althoughthe List of Common Names calls this simply 
"fire ant", the species is more widely knm among ente 



mologists as "tropical fire antw. Connnon names should be 
a reflection of s o m e  distinctive characteristic o f  the 
ant's appearance, origin o r  habits. The name adopted by 
the Entomologica' Societyof America conveys noneof these, 
since it is applicable to a n y  member of the group. The 
name long used by myrmecologistsiscertainly more apropos 
and is sanctioned by many years of usage. 

For many years it has been customary to recognize the 
variety with a mesosternal spine a s  S. g. rufa (Jerdon). - 
While i: do not see any reason at the present time to argue 
t h e  validity of th is form in other parts of the world, 
there is no justification for its continued recognition in 
this country, Within our borders this form acts as a var- 
iant, appearing sporadically throughout t h e  distribution 
of t h e  nominate form a n d  freely intergrading w i t h  it. 
Nest samples containing both forms, and intergrades, have 
been examined from many parts oftherange of S, geminata. 
There is no area in the United States where ST 9. rufa is - 
the dominant form; its occurrence in this coyntry is com- 
pletely blanketed by that of S, g, geminata. Dr. Creighton 
(1950) f e 1 t that ", , . this behavior may be the result 
of introduct ionn and retained the variant as a subspecies. 
However, nothing is tobe gained by our recognition of the 
variant f o r m  in the United States except the continued 
cluttering of t h e  literature w i t h  an unnecessary name. 
Therefore, it is my suggestion that this name be dropped 
from our lists of ants, since itscontinued usage can only 
create additional confusion. 

According to Creighton (1950), "the main r a n g e  of 
this insect lies in Central America and the Antilles. In 
the United States it occurs from Texas to South Carolina. 
T h e  majority of these records come from areas on or near 
t h e  coast. As one goes inland the incidence usually de- 
creases except in Florida, where t h e  insect seems to be 
uniformly distributed over the entire state." There is a 
very notable tendency forthis ant to restrict its distri- 
bution n o t  only to areas o f  relatively mild winters but 
also toareas where the atmospheric hmidity remains quite 
high. Its occurrence in desert a n d  semi-arid regions 
seems to be open to question. There are no authenticated 
recordsofthis species occurring in the farwestern states, 
The records published by Wheeler (1908) from the Colorado 
River a r e a  of Califoqnia, a n d  subsequently repeated by 
Mallis (1941) and Cook (19531, are almost certainly based 



upon misidentifications, s ince extensive collecting by 
many myrmecologists in the ensu ing years has failed to 
validate t h e s e  records. Certainly an ant as aggressive 
and conspicuous as this species is would not havebeen mis- 
sed by persons attempting to establish the f a c t  of its 
occurrence within the state. 

Solenopsis (Solenopsis) xyloni McCook 
Southern Fire Ant 

Although McCook originally described S. xyloni a s  a 
distinct species, W. M. Wheeler, considere; it as a sub-- 
species of S. geminata (Fabr.). This, however, was a re- 
sult of his-e x t r e m e 1 y eonservat ive viewpoint; Wheeler 
placed a1 1 the then recognized Nearct ic f i r e ants under 
that species, 

Ln h i s mInsects of Western Nor t h Americat*, E. 0. 
Essig (1926) followed Wheeler's arrangement a n d  appended 
the note that "in most of the California records the sub- 
suecies maniosa Wheeler was res~onsible for mo s t of the r - -  - 

damage," Creighton (1930) separated - S. xyloni f r o m  
geminata a n d  restricted the latter to the comon species 
of the Gulf Coast area from Texas to Florida, Georgia and 
South Carolina. To S. xyloni was ascribed che subspecies - 
S. X. maniosa. - 

In 1941, Mallis returned to Wheelerrs c o n c e p t  and 
considered S. xyloni a subspecies of 2. geminata? but 
gave no reason for his action. Creighton (1950) accorded 
S. xyloni full specific rank and reduced S. x, maniosa to - 
the synonymy. At the same time he elevate; s'S aurea, pre- 
viously considered a form o f 2. xyloni, to-full specific 
rank and attributed to it the subspecies amblychila, 

This action on the part of Dr. Creighton was follow- 
ed by T. W. Cookfs "Ants of Californiam (1953), in which 
he reversedthe latest view of Prof, Creighton and return- 
ed to the latterls 1930 system, This remarkable and un- 
j u s  t i  f ied action c a n  only confuse an already muddled 
situation, and it is unfortunate that Cookls volume con- 
veys s u c h  an impression of authority for the non-myrme- 
cologists, The be s t  method of dealing with this volume 
is to disregard entirely the statements of the author as 
well as the orthography used. 



Salenopsis (Solenopsis) saevissima (F.Smith), broad sense 
Imported Fire Ant 

This species became introduced in t h e  United States 
around 1918 at Mobile, Alabama. For about ten years the 
species remained confined t o  this area; at this time the 
entire population consisted of the so-called "dark phase1' 
which has been called S. saevissima richteriForel, a form 
which comes from the southern port ions of the normal range 
of t h e  species in South America. "Around 1930 a second 
form, lighter incolor and smallerin size, made an appear- 
ance and in the ensuing twenty years rose to predominance 
in the population, With theappearance of the light phase 
t h e  species as a w h o l e  corrunenced a rapid spread . . . la 
(Wilson and Brown, 1958). T h i s species is now reported 
over a very large area in t h e southeastern United States 
from North Carolina south toFlorida and west to Texas and 
Arkansas. 

The populations of this ant which are now present in 
this country consist almost entirely of the "light phase1* 
which is n d t equivalent to S. saevissima richteri Forel. 
Since t h e now dominant form-apparently originated in the 
**blend zone1* of the species in South America, Wilson (1952) 
has referred t h e  introduced populations to t h e  species, 
but n o  t to a subspecies. Thus, it becomes apparent that 
we should simply refer tothe imported fire ant as Solenop- 
sis saevissima (F. Smith), broad sense, a n d  not as S.s. - 
richteri Forel. 

P e r  h a p s  the most interesting phenomenon resulting 
from t h e  introduction of this species has been the reac- 
tion of t h e  two species of fire ants native to t h e  area 
1'. . . S. xyloni has been a 1 m o s t completely eliminated 
within 6 e  range of S. saevissima," while '*. . . S. gemin- 
ata, which shows coior variation parallel to that of sae- - - 
vissima, has survived primarily because its dark phase is 
able to n e s t  in woodland, where saevissima is scarce to 
absent." (Wilson and Brown, 1958). 
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Fig. 1- S* geminata, major worker. Anterior aspect of - - 
head. 
S. xyloni,majorworker. Anterior aspect of head. 2- - 

3. S. xyloni,majorworker. Lateral aspect of thorax. 
4. S, saevissima, major worker. Lateral aspect of - 

thorax. 
5 .  2. ~eminata,minorworker. Dorsal aspect of epi- 

notum. 
6 .  2. xyloni, minor worker. Dorsal aspect of epi- 

notum. 





Fig, 7 .  - -  S. aurea,minorworker. Lateral aspect of thorax. 
8. S. xyloni,minorworker, Lateral aspect of thorax, - 
9. - S. geminata, male. Dorsal aspect  of head. 

10, - S, geminata, ma l e  . Lateral aspect of  pe t io l e .  
11. S. xy loni ,  male. Dorsal aspect  of head. - 
12. S, xy loni ,  male. Lateral a s p e c t  of pe t io l e .  - 




